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Diagnostic value of multiple miRNAs by gene chip assay for pancreatic cancer
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Abstract: Objective To investigate the diagnostic value of serum miR-212, miR-21, miR-193b, miR-200c and miR-
181d in patients with pancreatic cancer. Methods The serum samples were collected from 59 normal people ( normal
group) , 43 patients with pancreatitis ( pancreatitis group) and 76 patients with pancreatic cancer ( pancreatic cancer
group) in the Affiliated Hospital of Nantong University between July 2018 and August 2021. miR-212, miR-21, miR-
193b, miR-200¢ and miR-181d were detected by built-in self-testing of gene chip. Receiver operating characteristic
(ROC) curve was used to analyze the efficacy of five miRNAs alone and combination in the diagnosis of pancreatic
cancer. Results Compared with those in normal group and pancreatitis group, the levels of five miRNAs significantly
increased in pancreatic cancer group ( P<0.05). ROC curve showed that all the five miRNAs had a higher area under
curve. According to their cut-off point, the sensitivity of miR-212, miR-21, miR-193b, miR-200c and miR-181d in
diagnosis of pancreatic cancer was 68.40%, 67.11%, 61.80%, 69.70% and 68.40% , respectively, and the specificity
was 86.30%, 85.29%, 74.50% , 87.30% and 88.20% , respectively. miR-200c¢ had the highest sensitivity, and miR-
181d had the highest specificity to predict pancreatic cancer. The pairwise combinations of five miRNAs showed that
miR-21/miR-200c and miR-21/miR-181d had the highest sensitivity (92.11%), and miR-200c/miR-181d had the
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highest specificity (79.41% ). Conclusion In patients with pancreatic cancer, the serum levels of miR-212, miR-21,

miR-193b, miR-200c and miR-181d are elevated by gene chip assay, which can be used as serum tumor markers for the

diagnosis of pancreatic cancer. Combined detection of them can increase the diagnostic sensitivity of pancreatic cancer.
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miR-181d
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&1 AKX miRNAs 51751
Tab. 1 Related miRNAs primer sequence

miRNAs 51975 (5'—3")
miR-212 LWEB14 : ACC TTG GCT CTA GAC TG
FFE14: GTG CAG GGT CCG AGG T
miR-21 314 : TAG CTT ATC AGA CTG A
FWE14: GTG CAG GGT CCG AGG T
miR-193b S : CGG GGT TTT GAG GGC G
T84 : GTG CAG GGT CCG AGG T
miR-200c #8149 : CGT CTT ACC CAGCAG T
TS :GTG CAG GGT CCG AGG T
miR-181d #5147 : AAC ATT CAT TGT TGT C

FE 4 : GTG CAG GGT CCG AGG T
U6 W54 : CTC GCT TCG GCA GCA CA
TS 497 : AAC GCT TCA CGA ATT TGC GT
BERE LR F 5] 1 F IS4 AAG TTC CCT GCC GCC ATC TT
US4 : CTC AAT TGG A CA AAT AAT GC
BEREEEB RS 2 RIS 14 . GTC CAT GTA GGG TCT CTG GT
TWEB|4: CTC AAT TGG ACA AAT AAT GC

% 2 miRNAs Oligo #4175
Tab. 2 Oligo probe sequences for miRNAs

miRNAs Oligo &%l 751
hsa-miR-212-5p ACC TTG GCT CTA GAC TGC TTA CT
hsa-miR-21-5p TAG CTT ATC AGA CTG ATG TTG A

hsa-miR-193b-5p
hsa-miR-200¢-5p
hsa-miR-181d-5p

CGG GGT TTT GAG GGC GAG ATG A
CGT CTT ACC CAG CAG TGT TTG G
AAC ATT CAT TGT TGT CGG TGG G

13 %itsorik SRHAISPSS 27.0 Hf bk, 4k
PORHUHIRR , lEBCR XK, THEERER T xs 3
7, AR FLACR N 2R 5 2293007, PP EL R
LSD 3, ROC 2 i 25 miRNAs X PR )12 3L
RE, PR E B A EL. P<0.05 AZERA L5 L.

2 5 R

2.1 AR % P 5 A miRNAs ik K-F rdk
miR-212 .miR-21 . miR-193b . miR-200c 1 miR-181d 7&
X R J Bl o 21 22 5 e 27 7 L (P>0.05) , 441K
THMEA , =2 A g E L (P<0.05) . W3 3,
2.2 fk ¥ 5 A miRNAs 4 W &2 )% 69 1L miR-
212 .miR-21 . miR-193b . miR-200c 1 miR-181d fy ROC
2k T 1 AL (AUC) 43 51k 0.761 .0.716.,0.719 .0.799
0.812,H: AUC ¥>0.5, £ R H G128 X (P<0.01),
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miR-181d, miR-212/miR-200c, miR-212/miR-181d,
miR-200c/miR-181d 1 4 1545 I B 8 318 v R A0
HAE S B >63.73% , H ¥ miR-21/miR-200¢ 5 miR-
21/miR-181d & 4 ¥ & & (92. 11%), miR200c/
miR181d 4552 B e (79.41%) . W 5.

#3 5 Fh miRNAs fEA AL EIFI TR (ass)

Tab. 3 Relative fluorescence values of five miRNAs

in each group (x+s)

A B miR-212  miR-21  miR-193b miR-200c miR-181d
X HRZH
JBEAR AL 43 8.4421.32° 5.01+0.35° 6.52+0.39° 2.70+0.40° 4.52+0.25°
Bl 76 8.98+1.35 5.48+0.49° 6.79x0.46 3.11x0.51 4.84+0.39
F 1 5.769 15.045  10.621  16.752  21.308

P{E <0.001 <0.001 <0.001 <0.001 <0.001

TE - SIRARIER L UL, P<0.05,

59 8.08+1.08" 5.06+0.41" 6.39+0.38" 2.57+0.43" 4.37+0.35"
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Fig. 1 Diagnostic values of five miRNAs for pancreatic cancer
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Tab. 4 AUC and related parameters of five miRNAs in the diagnosis of pancreatic cancer
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BiH AUC 95%CI prifEiR PH il E REE(%)  RRE(%) LARER R
miR-21 0.716 0.644~0.781 0.045 <0.001 5.30 67.11 85.29 0.524
miR-212 0.761 0.692~0.822 0.040 <0.001 8.67 68.40 86.30 0.547
miR-193h 0.719 0.647~0.784 0.039 <0.001 6.67 61.80 74.50 0.364
miR-200c 0.799 0.733~0.856 0.038 <0.001 3.01 69.70 87.30 0.570
miR-181d 0.812 0.747~0.867 0.035 <0.001 4.74 68.40 88.20 0.567

RS 5 Fh miRNAs PR 3K T e i 1 12 WA i
Tab. 5 Diagnostic efficacy of five miRNAs by paired comparison

method in pancreatic cancer

G A IKE‘\T"“IF REE  FRE ‘ PR ‘ RS
(%D (%) (%)  WE(%) MME(%)
miR-21/miR-212 67 88.16 72.55 70.53 89.16
miR-21/miR-193b 68 89.47 64.71 65.38 89.19
miR-21/miR-200¢ 70 92.11 73.53 72.16 92.59
miR-21/miR-181d 70 92.11 74.51 72.92 92.68
miR-212/miR-193b 61 80.26 63.73 62.24 81.25
miR-212/miR-200¢ 66 86.84 74.51 71.74 88.37
miR-212/miR-181d 69 90.79 77.45 75.00 91.86
miR-193b/miR-200c 68 89.47 64.71 65.38 89.19
miR-193b/miR-181d 65 85.53 64.71 64.36 85.71
miR-200c/miR-181d 59 84.21 79.41 75.29 87.10

3 i

miRNAs 7543 55 I8 76 P 1) 45 Bh e 0 vh & 45 4
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PG ( MAPK) {5 53 & AH 5¢ 19 miR-181d UKy
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PR MR I BB I 2 v 3258, L AUC B 50.745, fUsk
BEk 69% , 4 5 R 64% T, miR-212 il miR-200c¢
TR BRI S5 I35 ) Rk R A AR A i 3E . ASHF
AR TR, 2 5 A miRNAs 351 BOH: fe £ 1im FHE
it , miR-21 . miR-212 , miR-193b . miR-200¢ . miR-181d
1 RAFE 435k 67.11% 68.40% 61.80% .69.70% FI
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TFab Bk PIPIR A 45 A L R I AL E PR bR
I 0 R i s 1432 W R BRE 41788 5 A miRNAs FL
RS 2045 5, HAR R R >63.73%

2 BT, AN 5T A B AR 95 P miR-212  miR-
21 .miR-193b .miR-200c F1 miR-181d &3k /K F B i &5
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200¢ Fl miR-21/miR-181d 7 i JF % &5 (92. 11%),
miR200c/miR181d 44 5 5 5 125 (79.41%) , A LA
S 2 WTRLEE .
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